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B.S., M.S. Water Resources Engineering, University of Guelph

16+ years of experience with XP Software in Technical, Training
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Agenda for thisiwebinar

This is our 11" Webinar in about the last 9 months
- Webinars have been recorded and are available at

- We anticipate less than1 hour in duration

« Subtopics include:

— Non point source pollutant generation

— Pollutants in dry weather flow

— Point source pollutographs and routing

— BOD-DO-NOx

— Storage and Treatment (also discussed in our LID Webinar)
- | will use some typical models to demonstrate these

capabilities in xpswmm

- Answer questions provided through chat
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NonPoint:Seleénition

Non Point Source:

pollution that occurs when rainfall, snowmelt, or irrigation runs
over land or through the ground, picks up pollutants, and
deposits them into rivers, lakes, and coastal waters or introduces
them into ground (EPA)

water pollution that comes from a large area such as a farm field,
construction site, yard, streets or parking lots (also known as
runoff pollution)

land use dependant

increased urban activities increase the contribution of pollutants
that threaten the quality of receiving water

EPA has stated that Stormwater runoff is the 4" most extensive
cause of impairment to rivers and 3" for lakes



Water Quality-Models

Tools for simulating the hydrology of a site and the
pollutants from the ground surface through pipe and
channel networks, storage/treatment units and finally to
receiving waters

SWMM model excludes most receiving water capabilities
but its output supports those types of specialized models

Single-event and continuous simulations of catchments
with storm or combined sewers and natural drainage, for
prediction of flow and stage hydrographs and pollutant
concentrations (pollutographs)

Typical pollutants in urban runoff include: temperature,
suspended solids, nutrients, metals, BOD, oil and grease
and pathogens



Why WQ:Modeling?

Evaluate Best Management Practices (BMP, LID)
Develop Total Daily Maximum Loads (TMDL)

Assess sensitivity of hydrology parameters on the load
An alternative to monitoring

Estimate maintenance schedules

Evaluate the impact of new development or
redevelopment




SWMM Quality Capabilities

- Non Point Source Pollutant Generation
— Runoff mode
— Buildup and Washoff
— Erosion
- Pollutant Routing
— Advection using a CSTR for each conduit
— Available in all modes of xpswmm
. Pollutant Storage/Treatment
— Screen and Storage Units
— Available in all modes of xpswmm
— Particle size fractions and settling
- Scour and Deposition
— Sanitary mode using Shields Criteria WQ only no Hydraulics

DO Cycle




Major Factors Influencing: Runoff ¢

- Precipitation
— Volume
— Intensity
— Pattern
— and other climatic parameters
. Traffic volume
— Impervious surfaces are a big contributor to pollutant loads
— Qil, grease, metals such as copper from brake pads
- Landuse
— Agricultural, residential commercial industrial
— Construction sites
— BMP and LID practices
— Deicing practices BOD: DWF 200 mg/I Airport Runoff 22,000 mg/!
- Maintenance
— Street sweeping, vegetation and crop management




Typical Simulated Sources of \Wate

- Highways (including parking lots and airports).
. Roof Areas

- Residential Areas

- Industrial Areas, Construction Sites

»  Open Areas and Agricultural Areas

Storm Water Runoff Concentrations (Mikkelson et al., 1993)

Pollutant Urban Runoff Highway Roof Runoff Atmospheric Attached to
Runoff Deposition, Suspended
percent Solids, percent

TSS,mgl/l 30-100 30-60 5-50
COD, mg/l 40-60 2560 Less 19 75
Total Nitrogen,mg/! 2 1-2 Less 70
Total Phosphoruang/I 0.5 0.20.5 Less 23 50
Pb,e g/ | 50-150 50-125 10-100 40 70-80
Zn,e g/ | 300500 125400 1001000 30 30-40
Cd,e g/ | 0.53 70

Cuceg/ | 5-40 5-25 10-100 7 30-40




Runoff Lagéater Quality

Water Quality generation in Runoftf is for non point source
pollutographs i.e. the process is assumed over a wide area
just like the runoff

The hydrographs are thus allowed a varying concentration
vs. time and flow vs. time

The flow and concentration can be related if using an EMC
Or a rating curve washoff approach

Catchments are given a land use breakdown and the
pollutant behavior is tied to the landuse

Major Processes are Buildup and Washoft



Buildwd heory

- From physical studies pollutants can be seen to buildup rapidly over a
few days since last rain or street cleaning

- After about 2 weeks this levels off to a maximum

- SWMM allows a different Buildup formulation for every Pollutant and
Landuse combination using 4 equation types

- Impose a maximum buildup
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ACCUMULATED SOLIDS LOADING (1b/curb mile)

- ELAPSED TIME SINCE LAST CLEANING BY SWEEPING "OR RAIN (doys)



Buildup
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. Pollutant buildup options include:

— None: only washoff is simulated
— Landuse: all pollutants are a factor of 1 pollutant “dust and dirt”
— Time dependant: related to catchment area, constant or curb

length
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BuildugDustrand Dirt:(Option)

Simply model a generic pollutant called dust and dirt (TSS)

Use potency factors or fractions for all pollutants based on
the buildup of dust and dirt

For example, 5 percent of dust and dirt is BOD

112,000 times the dust and dirt is the Coliform count

Originated in the STORM model (1974)
First SWMM water quality model in EPA SWMM Version 2

Not a good method for dissolved species
Good method for metals: predominantly attached to solids

Not normally recommended since most pollutants have unique
buildup behavior and this can be simulated in SWMM using the
Time Dependant Buildup method



Washoff

3 Washoff Choices:
Event Mean Concentration (concentration is constant)

« Exponential Washoff: (concentration varies based on availability)
- Rating Curves: (concentration varies based on flow rate)
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Other Processes

All pollutant description can be based on Landuse:
.« Use unique EMC or buildup/washoff functions
. Concentration in precipitation, groundwater & catchbasin
- Unique street sweeping efficiency

Pollutants can be linked to snowmelt events such as those that
would accumulate in the snow pack NaCl
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Buildup/Washoff Combinations

g

- If buildup is not simulated use EMC or Rating Curve




